Phosphate turnover of phosphatidylinositol in resting and thrombin-stimulated platelets.
Human platelets were pulse-labelled with [32P]Pi and extracts were analyzed for masses and radioactivities of ATP and phosphoinositides. Immediately after pulse-labelling, the specific 32P radioactivity of phosphatidylinositol (PI) was only 3.4% of that of the gamma-phosphoryl of ATP. Upon incubation of the platelets at 37 degrees C, the specific 32P radioactivity of ATP (beta- and gamma-phosphoryls) remained constant. However, specific 32P radioactivity in PI increased continuously to 17% of specific [gamma-32P]ATP at 90 min of incubation. Stimulation with 0.5 U/ml of thrombin induced a 35% decrease in mass of PI which was unaffected by the time after the pulse-labelling. In contrast, the thrombin-induced changes in [32P]PI differed markedly at the various times after the [32P]Pi-pulse. Immediately after pulse-labelling, [32P]PI initially decreased but increased thereafter to 260% of control values after 180 s. With increasing specific 32P-radioactivity in PI before stimulation, the thrombin-induced increase in [32P]PI gradually disappeared. After 90 min of incubation, thrombin induced a continuous decrease in [32P]PI that almost parallelled mass. The data are explained by an initial breakdown of PI to diacylglycerol through the PI cycle or the polyphosphoinositide cycle, followed by resynthesis of PI through phosphatidic acid. In contrast to pre-existing PI, the resynthesized PI is in full isotopic equilibrium with ATP. This allowed us to estimate that 14% of the PI that is consumed between 30 and 180 s of stimulation, is recycles. From our data we calculate that the rate of PI resynthesis increased from 2.4 to 20 nmol/min per 10(11) cells upon thrombin stimulation of platelets.